Useful methods of identifying particles of different mass often involve a measurement of specific ionization and some other parameter such as momentum, energy, or range. These schemes require a counter of small stopping power and good proportionality to measure the ionization. It has often been thought that a gas proportional coun_ter admirably satisfies these requirements, on the assumption that the statistical fluctuations in the energy loss of the particles traversing Gaussian curve is arbitrarily normalized to the same maximum value as the Landau distribution.
The surprisingly broad distributi.on with a high energy tail is due to the non-negligible probability of collisions· in which the charged particle imparts large kinetic energy to the electron. This reduces radically the number of primary collisions, thus increasing the width of the statistical distribution and in addition gives rise to the high energy tail. Note in Figure 1 the maximum allowable energy loss in a single collision is, in this particular cas.e, approximately twice the average total energy loss of the proton in the counter. This is in sharp contrast to the very narrow pulse height distributions that have been The dashed curve is a Gaussian distribution based on ion pair statistics. See text for full_er explanation.
